Volatile organic compounds (VOCs) present in drinking water, have a negative impact on human health and environment especially that formed during chlorination step in the treatment process, they classified as possible human carcinogens, when exceed the permissible limits. The identification and quantification of VOCs performed by purge & trap GC/MS instrument, using reference analytical method (EPA 524.2, 1995). A monthly monitoring comparative study established during 2016 in both input and output of Shubra El-Kheima (Water Treatment Plants WTP) (1 km far from Nile River on AlSharqawia canal at the northern border of capital Cairo) and South Alamein WTP (270 km downstream far from the Nile River on Alhamam canal at North Coast of Egypt). The study investigated and recorded the presence of disinfection by-product of Volatile Organic Compounds (DBPs-VOCs) (CHCl 3 , CHCl 2 Br, CHClBr 2 and CHBr 3 ) which exceeded the permissible limits in the produced Water of South Alamein WTP and its boosters. The study succeeded in estimating the amount of granular activated carbon GAC required to reduce (DBPs-VOCs) values from (178 µg/l) to (94 µg/l) in the produced water of South Alamein WTP, The duration frequency for changing (GAC)would be approximately (581 ton)/(17 days).
INTRODUCTION
Volatile organic compounds (VOCs) are a group of organic compounds containing one or more carbon atoms and whose vapor pressures are high enough to cause them to readily volatilize into the atmosphere conditions (Ikem, 2010) . Due to the industrial revolution, many activities, such as petroleum industry, have emitted anthropogenic pollutants including toxic gases and volatile organic compounds (VOCs) (Hailin et al., 2013) . VOCs can produce from, 1. Industrial Chemicals discharge and human dwellings: Such as: 1,3-dichlorobenzene, ethylbenzene, 1,1-dichloroethane, 1,1-dichloroethene, hexachlorobenzene, dichloroethene, dichloromethane, methyltertiarybutylether, monochlorobenzene, trichlorobenzenes, 1,1,1-trichloroethane, benzene, Carbon tetrachloride, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichloroethane, 1,2-hexachlorobutadiene, styrene, tetrachloroethene, toluene, trichloroethene, xylenes.
diseases, such as typhoid, (Haas and Aturaliye, 1999) . Chlorine is the most widely and easily used as disinfectant, and the most affordable of the drinking water disinfectants. Similarly, it is an affordable oxidant (WHO, 2004) . The most common form of chlorine for use in water treatment plants is the chlorine gas, it is very strong oxidizing agent (more powerful than oxygen), easy to feed, effective disinfection and has a long history of use to reduce water born disease by inactivating harmful microorganism (Salama, 2004) . Several research articles have reported the occurrence of industrial chemicals or disinfection by-products (DBPs) in source, bottled and tap waters (Leivadara et al., 2008; Panyakapo et al., 2008; Wang et al., 2007; Kavcar et al., 2006; Uyak, 2006; Kruawal et al., 2005; Panyapinyopol et al., 2005 
Methods:
Samples collected from field in 40 ml tightly sealed amber glass bottles.
Finally treated drinking water samples, for VOCs preserved by adding 3 mg sodium thiosulfate to stop the reaction of chlorine, 5 ml aliquot injected directly into a Spurger and purged for 11 min then injected to the GC/MS-Ion trap.
VOCs and TOC were monthly monitored and quantified in Shubra Al- Fig (4) shows the absence of fifty four VOCs compounds during study period in raw water, while the rest compound (Benzene) detected at levels below the maximum permissible limit of Egyptian guidelines at months of (Jan, Feb, and Dec) due to the presence of many water suction pumps along Kandile, Nadia, et al Vol. 41, No.2, March, 2018 27 El-Hammam canal banks for agriculture purposes which met the winter blockage. 
Maximum adsorption capacity
Where x is the amount of adsorbate from 7.2 L, x/m is the mass of adsorbate from 7.2 L per unit mass of adsorbent (mg adsorbate/g GAC). Kandile, Nadia, et al Vol. 41, No.2, March, 2018 33 From the above results (Table, 3 The above results of application of the maximum adsorption capacity of examined parameters in South Alamein WTP are summarized in table (4) with respect to coast of GAC duration. 
CONCLUSIONS
The study recorded the absence of VOCs contaminant in raw water of both selected sites which indicate that the industrial discharge before Cairo Elhekma Booster 214 µg/l and Garawla Booster 224 µg/l ) which is higher than the maximum permissible limit (100 µg/l).
The increase in VOCs values as we going from South Alamein WTP to the boosters are due to the increase in contact time of treated water with residual chlorine and the extra dose of chlorine in that boosters to compensate the losses that consumed along this distance in reacting with TOC precursor to produce more amount of VOCs .
-GAC could successfully minimize the concentrations of TOC as a main precursor of the produced VOCs from the disinfection process with chlorine and consequently DBPs-VOCs (CHCl 3 , CHBrCl 2 , CHBr 2 Cl and CHBr 3 ).
-The average consumption of GAC is 581 Ton per 36 days of operation in South Alamein WTP where it produces 172000 m 3 /day. The average overhead cost of using GAC in South Alamein WTP is 0.094 $/m 3 water.
